Measurement of scaled residual dipolar couplings in proteins using variable-angle sample spinning.
NMR spectra of ubiquitin in the presence of bicelles at a concentration of 25% w/v have been recorded under sample spinning conditions for different angles of rotation. For an axis of rotation equal to the magic angle, the (1)H/(15)N HSQC recorded without any (1)H decoupling in the indirect dimension corresponds to the classical spectrum obtained on a protein in an isotropic solution and allows the measurement of scalar J-couplings (1) J (NH). For an angle of rotation smaller than the magic angle, the bicelles orient with their normal perpendicular to the spinning axis, whereas for an angle of rotation greater than the magic angle the bicelles orient with their normal along the spinning axis. This bicelle alignment creates anisotropic conditions that give rise to the observation of residual dipolar couplings in ubiquitin. The magnitude of these dipolar couplings depends directly on the angle that the rotor makes with the main magnetic field. By changing this angle in a controlled manner, residual dipolar couplings can be either scaled up or down thus offering the possibility to study simultaneously a wide range of dipolar couplings in the same sample.